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Title of The Invention: Semiconductor device and mounting 
configuration of semiconductor device 

[0008] 

PROBLEMS THE PRESENT INVENTION ATTEMPTS TO SOLVE 

A prior art resin-packaged semiconductor device, such 
as an SOJ-type semiconductor device 1 for exampls, has a 
structure in which leads 3 are jutting out from the both sides 
(periphery surfaces) of a package 2 made of a resin as shown 
in Fig. 12. Each lead is bent downward at the jutting section 
and then bent inward at its end to form a junction section 8, 
so that this structure is a so-called J-lead structure. The 
semiconductor device 1 in the same diagram has an LOC structure 
in which the leads 3 (including bus-bar leads 4) inside the 
package 2 are adhered onto a semiconductor chip 5 via an 
insulating tape 6. Electrodes, not shown, provided along the 
center of the semiconductor chip 5 and the respective leads 
3 are connected via conductive wires 7. 
[0009] 

In such a semiconductor device 1, leads 3 are drawn so 
as to jut out from the both sides of the package 2, and there 
is nothing to cover the leads 3, so that there is a large 
possibility that the leads 3 are bumped against something else 
by mishandling. When an external force is applied to the leads 
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3, they can easily be deformed, rendering themselves so-called 

bent leads, or degrading their flatness. 

[0011] 

An object of the present invention is to provide a 
semiconductor device, which is not susceptible to lead 
deformation such as bent lead etc. 
[0012] 

-..J^i.,... ^-P r^->'acsa-n+- i n^roirl- 1 on is tO orovid© 

Another oDje<^». oj. ^-nc ... — . — — c- 

a semiconductor device and a mounting configuration of a 
semiconductor device capable of improving the mounting 
density. 
[0019] 

EMBODIMENTS 

One embodiment of the present invention will now be 
explained with reference to figures. Fig. 1 depicts a 
cross-sectional view of a semiconductor device according to 
one embodiment of the present invention. Fig. 2 depicts a plan 
view of a lead frame used for manufacturing the same 
semiconductor device. Fig. 3 depicts a plan view of the lead 
frame after chip bonding and wire bonding steps of the 
manufacturing process of the same semiconductor device. Fig. 
4 depicts a cross-sectional view while being transfer-molded 
during the manufacturing process of the same semiconductor 
device. Fig. 5 depicts a cross-sectional view after lead- 
cutting and primary lead-forming steps of the manufacturing 
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process of the same semiconductor device. Fig. 6 is a 
cross-sectional view of the state after a secondary lead- 
forming step of the manufacturing process of the same 
semiconductor device. Fig. 7 is a cross-sectional view 
indicating a semiconductor device mounting configuration 
according to one embodiment of the present invention. Fig. 8 
is a front view of a stick magazine for accommodating 
semiconductor devices of the present invention, and Fig. 9 is 
a cross-sectional view of the stick magazine accommodating a 
semiconductor device of the present invention. 
[0020] 

The present invention will be explained in relation to 
a semiconductor device incorporating a DRAM (Dynamic Random 
Access Memory). A semiconductor device 1 of the present 
invention comprises a package 2 made of a resin and leads 
jutting out from the package 2, and the leads 3 have a J-lead 
structure, each having a junction section 8 at its end. While 
the prior art SOJ semiconductor device has leads jutting out 
from the both sides of the package, the leads 3 of the 
semiconductor device 1 of the present invention do not come 
out from the outermost periphery of the package 2 as shown in 
Fig. 1. 
[0021] 

That is, in the semiconductor device 1 of the present 
invention, although the package 2 in its plan view is 
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substantially a rectangular body, when viewed from the front, 
it has recessed surfaces 9 constituted by recessed, sloped 
surfaces on the both sides of the bottom portions of the 
periphery surfaces (bottom periphery). The leads 3 jut out 
from some midpoints of the recessed surfaces 9, and they are 
bent downward at these jutting joint sections, and then bent 
inward at their ends to form the J-lead structure. Also, to 
describe from a different perspective, the semiconductor 
device 1 of the present invention has a structure, in which 
the package portions on the upper side of the jutting leads 
3 are hanging over the package portions on the lower side of 
the jutting leads 3 . These hangover sections 10 work as guards 
(edges to be held) for the leads 3. The leads 3 are located 
at a given distance e (i.e. 0.2-0. 3mm) inwardly from the 
outermost periphery (also referred to as, simply, "periphery" ) 
of the package. This is to provide a clearance, which can 
inhibit the occurrence of short-circuiting during a mounting 
process of the semiconductor device 1, where the semiconductor 
device 1 is mounted in such a manner that its package 2 comes 
into contact with adjacent semiconductor devices 1. 
[0022] 

The semiconductor device 1 of the present invention has 
an LOG structure. Accordingly, within the package 2 , the leads 
3 (including bus-bar leads 4) are adhered onto the 
semiconductor chip 5 via an insulating tape 6 . Electrodes (not 
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shown) that are provided along the center of the semiconductor 
chip 5 and the respective leads 3 are connected through 
conductive wires 7 . 
[0023] 

In such a semiconductor device 1, when it is viewed 
two-dimensionally, the leads 3 appear to be located inside the 
package 2, and they do not jut out beyond the periphery of the 
package 2. Accordingly, there would be less chance for them 
to come into contact with something else as they do not jut 
out from the package 2, so that lead 3 deformation is unlikely 
to occur . Furthermore , when handling the semiconductor device , 
the upper portion of the package 2 of the semiconductor device 
1 which includes the overhang portions 10 may be used as holding 
edges (handling sections) , so that one do not need to directly 
touch the leads 3 while handling- 
[0024] 

Fig. 8 is a perspective view of a stick magazine 15 for 
accommodating the semiconductor devices 1, and Fig. 9 is a 
cross-sectional view of the stick magazine 15 accommodating 
a semiconductor device. The semiconductor device 1 is 
received within the stick magazine 15 having a Supporting stage 
17 on a center of a substantially a rectangular cross-sectional 
shape and a supporting stage 17. The space above the 
supporting stage 17 is a package-accommodating space 19, and 
the spaces on the both sides of the supporting stage 17 that 
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are not included to the package-accommodating space 19 are 
lead-accommodating spaces 20. In such a stick magazine 15^ 
since the leads 3 reside within the package (2) periphery and 
do not go beyond it, and since the center portion of the bottom 
surface of the package 2 is supported by the supporting stage 
17, the leads 3 never come into direct contact with the interior 
walls 21 of the stick magazine 15. That is, this stick magazine 
15 is so configured as to never come into contact with the leads 
3, in that, only the contacting surfaces provided are those 
against the package (2) 's top and both side surfaces, and the 
center of the bottom surface, which is away from the lead 
jutting points. Therefore, even if the semiconductor device 
1 moves within the stick magazine 15, the portions of the 
package 2 that may potentially come into contact with the 
interior walls surface of the stick magazine 15 would be the 
top and side surfaces and the center section of the bottom 
surface, and the leads 3 would never come into contact. In 
this way, while it is accommodated within the stick magazine 
15, any external force would never be applied to the leads 3, 
thus, lead deformation would not occur. Moreover, when 
loading the semiconductor device 1 into the stick magazine 15, 
it is inserted so that the package 2 is received within the 
package-accommodating space 19 of the stick magazine 15, 
therefore the leads 3 would not be bumped against the edges 
of the stick magazine 15, preventing the occurrence of lead 
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deformation. 
[0025] 

The manufacturing steps of the semiconductor device 1 
will now be explained. At first, a lead frame 25 such as the 
one shown in Fig. 2 is provided. This lead frame 25 is formed 
by patterning a metal plate made of Fe-Ni alloy or Cu alloy 
etc. having a thickness of 0.125mm through precision 
press-cutting or etching. The lead frame 25 has a geometry 
in which a plurality of unit lead patterns are serially arranged 
in one direction. A unit lead pattern is formed within a frame 
comprising a pair of outer frame lines 2 6 extending in parallel, 
and a pair of inner frame lines 27 extending in a direction 
perpendicular to the outer frame lines 26, and connecting the 
pair of outer frame lines 26. 
[0026] 

On the other hand, a plurality of leads 3 extend from 
the inner sides of said inner frame lines 2 7 toward the 
centerline of the frame. These leads 3 extends in parallel 
to each other up to some midpoint to form outer leads, and 
thereafter, they are respectively bent to form inner leads in 
a cantilever structure. Those leads located at the both sides 
of the lead arrangement extend to the center portion of the 
frame along the centerline, merging into each other to form 
bus-bar leads 4. These bus-bar leads 4 are formed by the sets 
of leads 3 extending from the two inner frame lines 2 7 
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respectively, and one serves as a power-supply lead, and the 
other serves as a grounding lead. Within a vacant space 29 
between the two bus-bar leads 4 extending along the centerline 
of the frame, electrodes (not shown) provided along the 
centerline of the semiconductor chip 5 are arranged after the 
semiconductor chip 5 is attached. The outer lead portions of 
the leads 3 are coupled by dam bars 3 0 extending in a direction 
parallel to the inner frame lines 27- The dam bars 3 0 serve 
as a dam for preventing spill of a molten resin during a 
resin-molding step, which will be explained below, and at the 
same time, also serve as strengthening members. Furthermore, 
although it is not shown, guiding holes are formed in the outer 
frame lines 26. These guiding holes are used as a guide for 
feeding or positioning of the lead frame 25. 
[0027] 

Next, as shown in Fig. 3, this read frame 25 is laid over 
the major surface of the semiconductor chip 5 via an insulating 
tape 6. The insulating tape 6 is a double-faced type polyimide 
tape having a thickness of 80|Lim. The insulating tape 6 adheres 
the inner lead portions of the leads 3 and the bus-bar leads 
4 of the lead frame 25. Accordingly, the electrode section, 
not shown, located at the center section of the semiconductor 
chip 5 would be exposed. 
[0028] 

Thereafter, as shown in Fig. 3, the electrodes , not shown. 
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of the semiconductor chip 5 and the inner lead portions of the 
leads 3 and the bus-bar leads 4 are electrically connected by 
conductive wires 7 such as gold wires using a regular 
wire-bonding apparatus. 
[0029] 

This lead frame 25 is then, enclosed by a bottom mold 
35 and a top mold 36 of a regular molding apparatus (transfer 
molding), and a resin is then injected, thereby forming a 
package 2 as shown in Fig. 4. Through this molding, the 
semiconductor chip 5,. the inner lead portions of the leads 3 
and the bus-bar leads 4, the wires 7 and the semiconductor chip 
5 etc. are covered by the package 2. In the diagram, the gap 
between the top surface of the lead frame 2 5 and the top surface 
of the bottom mold 3 5 is illustrated as being large, however, 
it is actually extremely small, and an amount of the resin that 
would leak but from this section is small, so that any resin 
flashes resulted by resin leak can be eliminated when the dam 
bars are cut during a subsequent process. 
[0030] 

The lead frame 2 5 after molding is subject to lead cutting 
and lead forming. In the present embodiment, in order to form 
the leads 3 into the J-shaped structure, lead cutting and 
forming are performed over two processing steps. In a primary 
lead cutting/forming step, as shown in Fig. 5, the leads 3 and 
the bus-bar leads 4 are cut by a lower cutting die 41 of a lower 



9 



trim-and- forming die 4 0 and an upper cutting die 46 of an upper 
trim-and- forming die 45. The lower trim-and- forming die 40 
is also provided with a lower forming die 4 2 so arranged to 
engage with the upper cutting die 46, By these lower forming 
die 42 and upper cutting die 46, the portions of the leads 
extending beyond the lower forming die 42 are bent to form the 
junction sections 8 of the J-leads. Furthermore, in the 
portions ot the lower forming die 4 2 corresponding to the dam 
bars 30 of the lead frame 25, escape holes 43 are provided, 
and at the same time, a stamping die 4 7 is provided to the upper 
trim-and-f orming die 45 correspondingly to the escape holes. 
A descent of this stamping die 47 causes the dam bars 30 to 
be stamped out. 
[0031] 

In the lead forming of the secondary step, as shown in 
Fig. 6, after the cutting of the leads 3 and the bus-bar leads 
4 and the stamping out of the dam bars 30, the jutting joint 
sections of the leads 3 are supported by a cutting die 5 0 from 
the bottom. This secondary step is performed within the same 
apparatus. That is, the cutting die 50 advances in an upward 
direction toward the package 2 to support the jutting joint 
sections of the leads 3. Thereafter, the lower trim-and- 
f orming die 4 0 and the upper trim-and-f orming die 45 are 
retracted respectively. Bending rolls 51 are then advanced 
into upper positions relative to the leads 3. These bending 
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rolls 51 descend downward to make contact with the leads 3, 
and then as shown by the arrows in Fig. 6, they move toward 
each other, each tracing an arc to bend the leads 3 at the 
jutting joint sections supported by the cutting die 50 to form 
the leads 3 into the J-lead structure. Thereafter, the bending 
rolls 51 are retracted. Farther the upper portion of the 
package 2, or the portion of package 2 including an overhang 
portion 10 is held by a holder, not shown. Following to this, 
the cutting die 50 is horizontally retracted to evacuate from 
the region of the space surrounded by the bottom of the package 
2 and the leads 3 on the both sides. The manufactured 
semiconductor device 1 is unloaded to a given position by a 
holder, not shown. 
[0032] 

The semiconductor device of the present invention is 
surface-mounted on a wiring board in the same manner as 
conventional semiconductor devices 1 by ref low soldering . Fig . 
7 is a front view of a mounting configuration of semiconductor 
devices according to one embodiment of the present invention. 
As shown in the diagram, the semiconductor devices 1 are mounted 
on a wiring board 55 with their packages 2 in contact with each 
other. That is, each of the semiconductor devices 1 is 
connected to each conductive layer 56 (wiring layer) called 
footprint etc. of the wiring board 55 via solder 57. In this 
case, the leads 3 of each semiconductor device 1 are located 
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inwardly away from the periphery of the package 2 by a fixed 
distance e, so that an interval between the leads 3 of any 
adjacent semiconductor devices 1 would be 2e. Accordingly, 
as can be seen on the wiring board 55, it would be necessary 
to form the wiring pattern in a manner that gaps of 2e are 
provided between the conductive layers 56. When the 
semiconductor devices 1 of the present invention are mounted 
on such a wiring board 55 through reflow soldering, even if 
a semiconductor device 1 moves during the solder reflow, since 
the packages 2 of the respective devices would come into contact, 
there would be no further movement toward each other while the 
adjacent semiconductor devices 1 may move away from each other, 
so that short-circuiting between the leads of adjacent 
semiconductor devices 1 will not occur. As a result, with the 
mounting configuration of the semiconductor device of the 
present invention, mounting density may be improved. 
[0033] 

EFFECT OF THE INVENTION 

(1) Since in a semiconductor device of the present 
invention, leads are coming out from recessed surfaces on the 
both lead- jutting sides of a package, and do not extend beyond 
the periphery of the package, the package periphery may serve 
as a protection body to reduce the possibility of the leads 
to be bumped against other things when being handled, providing 
an effect of reducing the occurrence of lead deformation. 
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[0034] 

(2) In a semiconductor device of the present invention, 
the top portion of the package, which includes overhanging 
portions that hang over so as to cover the leads, serves as 
a portion to be held during handling, thus, one may handle the 
semiconductor device without directly touching the leads, 
thereby providing an effect of reducing the risk of promoting 
lead deformation. 

[0035] 

(3) In a semiconductor device of the present invention, 
the leads do not jut out from the periphery of the package, 
so that when it is being inserted, into a semiconductor- 
device-accommodating stick magazine, there would be less 
chance of having them bumped against the edges of the stick 
magazine, thereby providing an effect of preventing lead 
deformation • 

[0036] 

(4) In a semiconductor device of the present invention, 
while it is held within a semiconductor-device-accommodating 
stick magazine, only the portions that are in contact with the 
interior walls of the stick magazine would be the top and side 
surfaces and the center section of the bottom surface which 
is away from the lead- jutting points, so that lead would not 
come into contact with the interior walls, providing an effect 
of preventing lead deformation. 
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[0037] 

( 5 ) In a mounting configuration of a semiconductor device 
of the present invention, the semiconductor devices mounted 
on a wiring board have their leads located inwardly away from 
their package peripheries by a fixed distance, thus, even if 
the adjacent semiconductor devices are mounted in a manner that 
their respective packages are in contact with each other, there 
are spaces that are twice of that fixed distance between the 
leads of any adjacent semiconductor devices, thereby 
preventing short-circuiting of the leads and achieving an 
improved mounting density. 
[0038] 

(6) From the above (1) through (5), according to the 
present invention, a synergistic effect may be obtained, that 
is the capability of providing a semiconductor device, which 
is not susceptible to lead deformation and at the same time, 
capable of improving the mounting density. 
[0039] 

The present invention as invented by the present inventor 
has been explained in detail heretofore based on the 
embodiments, however, it should be appreciated that the 
present invention is not limited to the above embodiments, and 
various modifications are possible without departing from the 
scope and principle of the present invention. For example, 
as shown in Fig. 10, the portion of the package 2 on the upper 
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side of the leads 3 may be configured to have a trapezoidal 
shape to allow a top mold to be readily removed after transfer 
molding in manufacturing the semiconductor device. Even with 
this structure, the portion of the package 2 on the upper side 
of the leads 3 has overhang portions 10 that hang over beyond 
the leads 3, so that, with the overhang portions 10 serving 
as a guard, the leads 3 may hardly be subject to lead deformation. 
Also, when it is being mounted, the mounting density may be 
improved by mounting adjacent semiconductor devices 1 in a 
manner that their respective packages 2 are in contact with 
each other. 
[0040] 

Fig. 11 illustrates a semiconductor device 1 according 
to another embodiment of the present invention. This 
semiconductor device has a structure in which the leads 3 jut 
out from the four sides of the package 2. The leads 3 jut out 
from recessed surfaces 9 at the lower periphery of the package 
2, and have a so-called bat lead structure in which they are 
bent downward at the jutting joint sections. When the leads 
3 are configured to jut out from the four sides of the package 
2 and bent downward at the jutting joint sections, if the leads 
had the J-lead structure, the aforementioned lead forming 
process using the cutting die would not be feasible as the die 
cannot be removed. Accordingly, the leads 3 are shaped in the 
bat-lead structure when the leads 3 are configured to jut out 
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from the four sides of the package 2 and bent downward at the 
jutting joint sections. The semiconductor device 1 of this 
embodiment is also capable of, as the prior embodiments, 
preventing lead deformation and improving the mounting 
density. 
[0041] 

The above description has been disclosed mainly in 
relation to the case where the present invention invented by 
the present inventor is applied to manufacturing techniques 
of a resin-packaged type semiconductor device, which has been 
the background field of the present invention, however, the 
present invention is not limited. The present invention is 
also applicable, at least, to the manufacturing techniques of 
any semiconductor devices in which a desired portion is sealed 
by a package. 
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# iiv^i|i^!l^^gss^i«■r ^ 3 i: ic s . 

[0 0 12] *^B^©ffe©ge<Jti, l|gffiJKfRj±*^i*fiK 
[0 0 13] 

i2oi:*5»)T-^:S. 1-J5^to*.^ *^B^© S O J M^aSi* 
Sl®(±^ ^^"V-ir-i^fc, c©/^>y-^— -✓©isgffiiJge^*''?) 

mitB?l«^*^®*'?>3?m-r5'J-Hi:^^b-Ct^5o Sfcs 

l*)(llcmHbTV>S. Sfcv *^B^©i|^2S{*^S(±. ^ 
^ ^ 5 6 HuSB U - b' ©±ffl{S!l© 'J - KS§tBfJ) 
©y^ >y /r — >>g|5^{± >J — K©TBiPJ)© y — K^iHM©/^ 
<y ^r-i?gp^ J: •) tB^ i: ^ t^x milB U - K tt^ 
aif^ lt«gii^T-T:&lcHffl b Ac J ^ 'J - K<SMi:'5: t) x 
1; - h-©±Sffia©-'^ uz-r— :fe^^fcB-r- i:te < 
|*|{R!) icifiS b felSii i: -3 -r V -> S . • 

[0014] *^^©^j9t4iS@©*^^iitttx ia«as 

M^? * a <t d icaJSH^^ixfclStSSiO S O J SO*«^* 
i: ^d: -3 T V ^ ?. . BulBili {±y ^ s; -tr - © 

'J - Kffiii© U - bx iPOmiSa U - H tt-*^ 'Ir 

^B!JC^^Ebfe^f?jlii:'S^■^TV^^>, bfeA^oT, iW^r— 

i^^M-r-s J: ^ tn^^f 4^j§t{*^e[ffl© 'J - 

Hi: ij- K©Hliitt2 e tJ&sSo C:©MR5 2ett. Pt5 
[0 0 15] 

[{-^ffl] ±S3bfc*®tcJ;n«s ;*:«qi©SO JM©4i 

a^i:^t;^s^i^ ^^-y-y-i/o';- K^tt!{D©F5ii!)©JSffiT 

a5^:^kI$4ai:bT©§l-^3i^efa^^^^^g*5|S|:J■p,t^. ^(O 
<fflS4®©i^**' J S y - HfiS-ii© U - K *^^tB bTU^ 

-'t<>'!^-i;©;l]^i^)>e):g««*'tti#JEt^^ffiiti:'S:oTV^ 
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[0 0 16] Sfcs *^BJCD^«»MS{i^ 'J-K®± 
[0 0 17] ;^^B^©#il|{*Sgttv ;^7^'f 

[0 0 1 83 *^B5©*^i^*^S®3l^fflii^-^3V^T 
6> e, -^0D8§j!t e It l*HPi| 'J - H LT V> * CI i: 

i:U — Ki:®rai:HiPiTS®Sgffll (2e) *5*iJ^-C#SJ; 

pTo 0 191 

■ HI 3 {±[5l < 

m^TTitm^m. iii5tt[s)c<^29{*«so§sj3iici3it 

BEIx l2 6(±ll]b<^2i1*«S©SijgtCi5{tS^2ife'J 
-K^SftJS:^T•:>fettSI&jf^■rBrfflSl^ EI7{±*^WO- 

[0 0 2 0] 3^%B^T-liD RAM (Dynamic Random Acc 
ess Menory) A»ijfl*l*iji* ^^fc^fi^9^*$ISt^<'^Ti^iW•r 
*«B^(3[)i|£#(*gS Hi, Ui^^A-e.^tS-'^'y^- 
2 i:. :ioy^<y^-i^ 2A^e>gia-r2)'J- H 3 

-'^ -5^- (^-(B!)*^ C) - K S^al^•a• 
U: , y ^ >y - 2 CD S^I-iS ® 5> «i U - H 3 6*2? m b 
V ^ fijjg i: 'fe -D T CD i)S!}5S[T- S 2) . 

[0 0 2 1] T'&i^*), 1 U:*v^•t 



tt, -y -ir-e^ 2 «i ^afl<]{cBT BS?§ff5(* i: 3Ee -3 -c v S 

^iiiti>tt'biz. icD?§m(>ntiga5i9-T-u-h'3{iT 

i:^^ot:v^?.. Sfex ^l5^^^i>^J^<^^^ *«B8cd* 
1 tt, mJlB U - H 3 ® ±ffi{fnj® U - K 3gtBffi!lO 
>y /r-i?ai:9-«, 'J - K 3 (OTmm(D 'J - KSSaJflJl® 
;^>>,>;-_i;gl5^ii5 t?gt)tB-r (SltBgiJl 0) eij§i:nc 

(^j^fflssas) i:bT{'^ffl1■^>i^^:;5&:■o•rv^?.. SuiB 

Z) i?^-&<Dmm.e 0. 2-0. 3m 

m) e^trt«!l^^i4©bTV^5o cntix i|iS<*«glO 

V ^ Pi & ^ b $ -a: l> «) T' S> 2) . 
[0 0 2 2] 3|s^B^©*jSt*^^gH±L0Ceijgi:«co 

'J-h*3 {#tr-'^>^>''?-'J-K 4) t±. i)i2gf*5^>y7"5 

{3«6^7^-7-6S^bTjg«$nrv^S. 

5^ -y 7" 5 CD 1 IStt e> El^> b«; v^S@ i: , 

^'J— H 3 i:<i#S'l4®'7-i'-V7 $::frbTg|SE^n-CV> 

[0 0 2 3] d® J;^:^j:*z§i*Sei tt. ¥BS<)1^^ 
-j-^ /V>-^-i;2CD(*lffi!)t3U — K3AM4Sb. i^^^ff — 
v'2CD)D^A»e>a:U-h'3(±glliSb«CV>. K^fzif-oX. 
ifiSi^SS l®S^!?fiiv^B#. ij-H3AV^>:/'!r-2^2 J; 

t)%i^tlibTV>'B:V^Ci:A»^v {t!i<Dt®K:lgS4i"i>M^ 

t*:gs®9iSB#> 1 ©simgc 1 0 *^tf/^ 

-5r-i^2®±a5*{*i#ffl5gSi5 (MVKUV^gC) ii-TS 
ii*5T- 1 . ''^ V K U > 'J - F 3 H^n'i < i: 

[0 0 2 4] l218«±*2S(*g® 1 5:Jt!Z^1"^^7^ 

^ <;,>^ x'itfi'V 1 5®mi21x S 9 1 £41 

1 \±. f&imiimm i s ©4^*135^^ i'7?:si- 

B5gB3£^^l 7®±?5©^raA5>'^'y^r-i;jJ5lgSKl 9 

1 7®im®SP^**'J-KiRS?SP^2 Ok'S*. C® 
-y ^v:tfi'> 1 5^ci^V^T{±^ U-KSA^ 
Wtc -'^ -y -ir- 2 ®J11^*» B^£B S T 
eSbtv^SCiii:. i{iaJ|{$^Slo^'5>y'tr-s;2®T 
acf^te*53^^#^l 7T-s^?nsfeK). 'j-h-3ii;^7- 
^ «y^^:«?i/> 1 50t*)^B2 1 K:ifig?S^rs:ii:tt 

/^^y-^r— 2®±S*5J:ViS{B!)B'fe&lft:: 'J - K3§tBS5 
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(5) 



t$§a¥7 - 2 2 5 4 2 



^:;i7V;iJS^> 1 5(Z)P^Ma2 1 tCMtl^oItetS^fe 
5@Rff«4x ;^^>^-i^2<Z)±®*J:U=«yffl*t??I>*tcTH 

rai 9t3;^!y^r— :^2*Jt5lS$-^^cJ:-5lc:*f A^^^c 
»j_t?3;bs>^5^>f 5^D5St-®^1"^ 

[0 0 2 5] o5t3. ^^BjiODi^iaStt^EK^SJiStC^ 
0. 1 2 5mmO^^©F e-N iJ^-&^&■2>V^I±Cu 

2 6*aiieUi)^o^ff.<4'2 6^:iI5E-r«;5lSlK:iSS1"S— 
■5. 

[0 0 2 6]—:??, Hlj|Bl*lt4i2 7®[*Hl!lA»e>lS8fc® U — 
*T-fflStC¥ff il'ft-^'Tffi^UTT'^^J'- 
^n^ixHtt LTK-^mfiljg® 'J - H ^^^^ ^ 

i^^^^^felll^f^b^tv■>afiiA^3£^J;■5^c^£■DTv^^), s 

*«a5lt^*XTV>5. C:®:)!/^ K?LI±, 'J-h-7U-A2 

[0 0 2 7]o?{Cv 3®J:-5^i:U-K7l/-A2 5 
{i. mZ^TT^ti.^^. i|i23f$:5^-v75®i®tcJ6^7^ 



^y^—7-iye,rji^ 8 0/imiP$.©dt'J-f 5. Kt^-^T-JK 
^#^^TV^*. H553*6^7^-:^6tt, iJ-K7U-A2 
5 O U - 3 *5J: iKv'S;^ U - K 4 ®-f >i— U - h* 

CO 0 2 8] O^IC, '^ffl®'7'f •V:}<>7='f V^^Bl- 
io-C, 0 3lCn^-rj;5J^, i^i^§^!|c^^y7'5®E^^b'fe 

K 3^^J:tJ'>'^•:^>''>*-'-'-^* 4®'!' — 

[0 0 2 9] O^IC. C®';-H7l'-A2 5tt, EI4 

K) ^®®^-;i/KTS3 5i:±M3 6tr^atf>Snfe 
^, l/S;>r±Al3j:o-C-'^>;''tr— s^2*sjKJ5E^iT-5. :i 
®^-;i/b-lcJ:^T, ^mi^lf-^'^ys, •J-h-3i3<tt;f 

^,-;;^^<;_ IJ-),- 4 ©-f -KSP^. ^7 7 , 

a9f$:5=-'y r5^{±, ^^-v^— 2 t-^^Dn?).. ^^t*}, 12. 
-^.(j;i;_|?7U_A2 5®J:®i:*— ^^^'T3a3 5 ®± 

COgB:«-*»^®L'>'>®S^itB«4^i'"''5i<- ^^ST- 
®^A^»ili#tWi'>®«intc.k5milig5:9' (^''•J) O 

[0 0 3 0] ^-;i'K**«?TL.fe';-K7U-A2 5 

>; — f 3* jMu— ^•^fSji^:■rsfe»^^^ 'J-K®«)»r 
• J5£J^tt2}^:®iDX5QiSK:BoT^Tt3^^s• -f^^to*), 
^ 1 *xg-e (i u — V'(DW^ • fSJBi'fTt^n, ^ 2 i»:x 

ST- li 'J - h* OfiK?fJ**ff fc>*i- S o ^ 1 *XS® - K ® 

54 o®w»rTM4 1 wmim±m4 5(Dmm±m 

4 6izX^Z. 'J - K 3 is Jiirn-;^ A- 'J - K 4 ttWBl 
^H?.. g]i3W±M4 6i;Pii^^^oJ:-5ir«JKIi 
^i£}f$TM4 0tzH:fig^f^TS4 2AS^^^^.nTV^S. -eL 
■r. :i®B£J^Ta4 2 i:, Bfie3«)»r±S4 6 iilcJ^oX 
^Jf^TM4 2 ®^1-ffli|tc:gg!±i-r -S 'J - KgU^tt^T 
tiX. JS'J-K®}I^^SP8*«ffJM^n*. ifc, miS3 
SE»$TM4 2lca:, Bul3';-K7U'-A2 5®^5^A3 0 
.lc«ft;-rsSP^(ii«?L4 3AsgSlt?,n5i:i:*)lw, C® 
jffi?L4 3tH:, <aSlrfiEJf$±S4 5 ®*I«iS 4 7 A^lftlt 
n-CVNS. ^UT, B5§3*TlfeM4 7®l^Tl^<toTs ^ 
A3 0*siTt.a**ttS<fcpl^'E£^TV>2.. 
[ 0 0 3 1 ] ^ 2 J>:xS® - K®fi)cff?{Ct5V>-C»i, S 
6 lc^s1-<fc ^ l^, y - H 3 J:U^^'5:;^^N-- 'J - H 4 <DW 
Ki;5:?,Vt:^^A3 0®^B3TlS^£A^«?7Ufc'#, 

2 *^ ^.g^m-r -5 u - k 3 ©gitaf^' tt^RSs^ttftS 5 o 
tcT??*»?>5:}%$n«.. c:®m2i*:xg{±iBi-ssc-c 
trtiflS. -r^t)*), /^'V'ir-i;2CMUT-F:^*»«>}S 

55 0*«±#U U- 3®^aiWlt*Bg5^S:3£J#-r 
-€^®'*, HU|3WKJ5£}&TM4 0i3J:VliUBi^}fJ±3a 
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^PB¥7-2 2 5 4 2 



til<t ItlggS^T-^ t) a . U - h- 3 $r J S «; -. h- ISit ii 

2 (OTgP^S J; T/iiS{B!lO 'J-KSm^oTHSns^H 
[0 0 3 2] 1 

n-cv^s. ^©ti^. &iiiss<*«gi©'j-K3tt. 

^/'T-S'* 2 0;^ift4>?,-^©S§S6e :^ It 1*1(8) t^teBtS 
diiA^e., Kfif1-S*2iSttS® 1 H®u-b- 3ra®^w 
l±2eii^j:i). bfc*^o-Cx B5IBiE*aSt5 5 Stl^^rtv 
SJ:-5t:, i!|«:®5 6S{3tJV^Tts 2 e )EtSB^M*»^? 

^gl $U7D-^{iffif^(tK:J:oTll^bfcJ©-&x 4^EB 

SO||^1Sjit:J:n«x ||^?&SlS]±i»si*^-e 1 5 c i: 

[0 0 3 3] 

[^R«®J5bm] 

(1) *%B^©i|i^9<*ggttx 

^^.t, ij — ^•<)S:fti^^LtBbTl^'&v^^^:*»^v M<y-!r-i; 
(om^ifi >; - H cDiSSt* ^£ ») X A > K 'J > ^B§C'J - 

[0 0 3 41 ( 2 ) *^0^cOi|ia$0:SSIi, U - h* SSE 

M > h- 'J >^^B#o«i#gB^ 5&: S C i: *^ X ''^ > K 'J > 
ifi}g•J-^•^cfi4i^'&:<i:*»4i^Sf*Seo>'^>^•'J 

[0 0 3 5] ( 3 ) ^^^©^^^{^SSlix *29{^e 



-i^©/g^s*e>^^^lbTv^J&v^:li:A^e)> t.t-^^'^-^ 
[00 3 6] ( 4 ) 7^^m(D^mim^i't^ Mf^m^^n 

'J-b'tiF^gatiJigEMbittc^fci?), U- 
[0 0 3 7] ( 5 ) *^B^®itij!^{;$:^ttO^S1Siit:43 

pm-r^Sct^tcn^bTt). Kg-rs^s^ssou- 

n 2. fc U — H fffl 3 — h »5'^'a£ bvSc < y ^^ffi 
[0 0 3 8] (6) ±13 (1) - (5) (3J;»3. *I|BJ 

[0 0 3 9] a±*^B^#lCj;oT*^nfc^W5:*SE 
RS^^n-S <x ^©5g*3Sflttb^feV^®HT• 

H 1 OlCS^N-rJ;^tC, /^>y^-v;2^Z:teC^T, 'J-K3 

miSi:bT*>J:v^. C®«3tC*5V>T*)s 'J-K3®± 
gl5®;i-;;'^-i?2li';-b'3J:»J*,?St)Uibt3i{iJSPl 
0$:tT.&c:i:*»e.s 'J - H 3 ttSSmgO 1 ^t''1i-Y>:. 
5&oT'J-K^ff^bli<*t5. *^t*v>-C*). 

^-a-si^icbtn^&ffe-iif^i*)^ ^^^srpi± 

[ 0 0 4 0 ] El 1 1 (±*^B^®{l!iO||fig0!lt i 

-r-T;^ t - 3 ^iff U filf fc:©-&l±v U - K 3 * 
b U- K18igilbtt.©-r-feS, COf^iJC^aS^^^ai 
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S: o tt® ^ r »f ffl Ei $) 



C0 2] *^B^(7)- 
[El 3] *^B^(7>- 

[HIS] *:^^(^- 
[El 6 ] *^0^co- 



[08] ^%m<O^^W^m'^^^'t^7.y'^ y^^ii' 
i^>«:5^1'IEBEIT-&^o 

[El 9] *^?§tO-N^2&{*^®S:iR$U:fc;^5^^ ^^^^v;^ 
i^>S:^t-BT®ElT-fei^o 

[Ell 0] *^P^CDffecD^JE{^JCJ:^#^i^Sg4^^-r 
»ffflBlT-fei>o 

[Ell 1] i^^m<o\^(omMm\^^^^^vY^)-Ym^ 

[Ell 2] ijE£^CDSO JS4i^^^^SS:^N-rKBE]T-fe 

1 6•••^§J^t^^^WH^ i7-^i#^^ 19- 

2 O-'J-KMS^^^P^x 2 1-« 
2 5-»;-K:7l/-A. 26--^i#. 27-W 
2 9-^^^-/— >v 3 3 5-T3ax 3 6 

.•.±ga. 4 0-«KfT^ff^TM. 4 1 ".iJJSfrTS^ 4 2- 
J5£ff^T^^ 4 3-i!^?U 4 5 -«]»T^fl^±M. 4 6-tJJ 
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[04] 
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[137] 
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